Objectives. This study was designed to assess the relationship among students' grade expectations, actual grades, and evaluations of courses. Methods. A total of 5,399 individual student evaluations from 138 course offerings taught over 4 academic years were compiled and analyzed. In addition to questions evaluating the course effectiveness, the instrument included a query of the grade the student expected to receive in the course. Results. In this study, the students' grade expectations for a course had a strong positive correlation with the mean course evaluation score (P < 0.001, Pearson's correlation coefficient was 0.508). Conclusions. The validity of using students' course evaluations as the primary measure of teaching performance for faculty performance reviews, recognizing and rewarding excellence in teaching, promotion, and tenure considerations, and other purposes is questionable.
INTRODUCTION
Since the publication of a 1976 study 1 examining the methods used for teaching evaluations in schools and colleges of pharmacy in the United States, the use of students to evaluate faculty members' teaching effectiveness has increased by 60%, and is used in 100% (72 of 72) of schools and colleges of pharmacy responding to a survey concerning faculty evaluation. 2 Student course evaluations can be used for a variety of purposes within schools and colleges of pharmacy including recognizing and rewarding excellence in teaching, faculty performance reviews, assignment of teaching responsibilities, academic promotion, award of tenure, and merit salary increases. A recent study determined the type of evidence most frequently used to select faculty members at schools and colleges of pharmacy for teaching awards was students' rating of faculty instruction. 3 Another study of student rating determined the "Teacher of the Year" awards "…were generally determined by student vote." 4 In spite of the widespread uses of student evaluations, a survey of attitudinal statements regarding student evaluation of faculty members found the question with the lowest respondent mean score on a 19-item survey was, "Students rating represent the best procedure for evaluating instructors' classroom teaching," which received a mean score of only 2.4 out of a possible 5.0 on a Likert scale. 5 These responses may result from questions about the validity, reliability, and utility of student evaluations since the widespread adoption of student evaluations in the early 1970s. Several pioneering experiments performed in actual courses taught in successive semesters have found that the manipulation of grades resulted in corresponding changes in course evaluations. [6] [7] [8] [9] In other words, the higher the perceived or actual final grade, the more favorable the student rated the course and vice versa. This relationship has been challenged by others, and the debate continues as to the reliability, validity, and proper interpretation and use of student evaluations in other health professions including medicine, nursing, and dentistry. [10] [11] [12] This study was conceived and designed to assess the relationship among students' grade expectations, actual grades, and evaluations of courses at Shenandoah University's Bernard J. Dunn School of Pharmacy.
METHODS
Prior to beginning our research, this study was approved by the Human Subjects Review Board of Shenandoah University. This investigation used a convenience sample and was a blinded retrospective record review of course evaluations. A power analysis, based on an estimated moderate effect size, used a 0.80 convention to determine the proper sample size. Using an a priori 0.05 significance level, 80 evaluated courses would be needed for this investigation. 13 A total of 5,399 individual student evaluations from 138 course offerings taught between the fall semester of 1999 to the spring semester of 2003 were compiled and analyzed. The fall of 1999 was selected as a start date for the study based on the power analysis, and because the same instrument had been used for course evaluations since the fall of 1999. The total number of students completing each course, and the mean grade obtained in each course were obtained from the university registrar. The course evaluations were typically administered in the final week of a course. The mean course evaluation scores were calculated as a numerical average of the 9 questions in the course evaluation (Appendix 1) that pertained to the students' perception of the course using a 5-letter Likert scale anchored at A = strongly agree and E = strongly disagree. The numerical means of these responses were determined using A = 5.0, B = 4.0, C= 3.0, D = 2.0, and E = 1.0. The mean grade the students expected to receive was calculated by taking the numerical mean of only the course grade question using the coding A = 4.0, B = 3.0, C= 2.0, D = 1.0, and E (fail) = 0. A Pearson r correlation test was used to determine if the mean grade the students expected to receive in a course was significantly correlated to the mean course evaluation score. In addition to the primary question, a Pearson r correlation test was also used to determine if the mean grade the students actually received in a course was significantly correlated to the mean course evaluation score. Finally, a Pearson r correlation test was performed to determine if there was a significant correlation between expected course grade and the actual grade received, and a t-test to determine if the means were significantly different. SPSS (version 11, SPSS, Inc, Chicago, Ill) was used to evaluate the data for statistical significance.
RESULTS
Of the 217 didactic course offerings at the School from the fall semester of 1999 to the spring semester of 2003, evaluations were performed in 138 (64%). The 138 course offerings were comprised of 58 individual courses. Of the 7,474 students who completed the courses, 5,399 (72%) completed a course evaluation. Table 1 summarizes the sample data.
The first analysis examined the correlation between the students' grade expectation and the mean course evaluation score for all the course evaluations compiled. The mean evaluation score was 4.05 ± 0.54, the mean expected grade was 3.23 ± 0.52, and the resulting Pearson correlation coefficient was 0.508. As shown in Figure 1 , the Pearson r correlation revealed that students' grade expectations were significantly correlated to course evaluation scores (P < 0.001).
The second analysis examined the relationship between students' actual grades and their course evaluation scores. The mean actual grade was 3.09 ± 0.61, and the resulting Pearson correlation coefficient was 0.409. As shown in Figure 2 , the Pearson r correlation revealed that students' grade expectations were significantly correlated to course evaluation scores (P < 0.001).
The final analysis examined the relationship between students' expected grades and their actual grades. The Pearson correlation coefficient was 0.854. As shown in Figure 3 , students' grade expectations were significantly correlated with the actual grade they received (P < 0.001). The mean expected grade of 3.23 American Journal of Pharmaceutical Education 2004; 68 (3) Article 61. was statistically significantly higher than the mean actual grade of 3.09 (P < 0.05). However, this represents less than a 5% difference between students' expected grades and their actual grades.
DISCUSSION
The correlations of the first 2 analyses between expected grades, actual grades, and course evaluations were 0.508 and 0.409, respectively. These are quite high for social science research and may invite the question, "Are students assessing course effectiveness or are those assessments a function of the perceived or actual grades received?" Although disturbing, these results corroborate several prior studies that reported a significant correlation between students' grades and students' evaluations of a course. For example, one study found that there was a positive correlation between test performance and course evaluations. 14 However, this is the first study the authors are aware of in pharmacy education that has examined students' expected final course grades, and found them to be significantly correlated with the students' evaluations of a course (P < 0.001).
Not every previous investigation of student evaluations and course grades corroborates our findings. For example, a study failed to demonstrate that pharmacy students' course grades influenced their evaluation of the course. Al-Achi et al did not find a significant correlation between percentage of A and B grades and mean evaluation scores in courses offered by a pharmaceutical sciences department. 15 However, the total number of courses and evaluations examined was not given, and no statistical analysis was provided. Our study appears to be more comprehensive in terms of number of evaluations, number of courses, and breadth of courses examined.
The third relationship assessed was that between students' expected grades and their actual grades. Interestingly, in this investigation, the mean expected grade was statistically significantly higher than the mean actual grade (P < 0.05). However, the difference between mean expected grade and actual grade was only 0.14, or less than a 5% difference, so there was not a practical difference between the students' expected grades and their actual grades. Therefore, students' expectations of their grades were realistic, which accounts for the strong positive correlation shown between both the expected grade and course evaluation score and between the actual grade and course evaluation score. Although one cannot infer causality due to this investigation's research design, one can offer plausible explanations for the results. Kerr provided compelling evidence that management must reward the behavior it desires. 16 If faculty members at schools and colleges of pharmacy are rewarded with promotion, tenure, and merit raises based on student evaluations, it seems logical that some may lower their grading standards if they think it will result in more favorable evaluations. This widespread use and significance placed on student evaluations has been cited as one of the causes of grade inflation. 17 One study found that faculty members who were classified as "easy graders" were given better evaluations by students. 18 Goldman also concluded that good evaluations could be partially "bought" by assigning higher grades to students. 19 A recent study evaluated the overall mean grade point average of all pharmacy graduates from 1982 to 2002, and reported that grade point averages have consistently risen at a rate of approximately 1% per year for the past 20 years. 20 However, there was not a similar rise in PCAT scores or preprofessional grade point averages over the same time period.
One explanation for why students may rate courses more favorably if they expect better grades is that they understand the material and have mastered it and therefore feel good about the course. An alternative explanation emanates from social psychology, in which praise, especially if greater than expected, promotes a liking of the praiser. In the context of student evaluations of teaching, it is known as the leniency or grade-satisfaction theory where the instructor assigns high grades and praise to the students, and in return, the students provide high rating for the instructor, who is the praiser. 6 When student evaluations play a significant role in performance evaluations and in recognizing and rewarding excellence in teaching, faculty members may be biased toward improving their evaluations of students, whether through grading leniency or other methods.
The determination of the effectiveness of faculty members in the classroom is a required component for many faculty evaluation processes. Based on the results of this study and others, the use of students' evaluations to evaluate instructor effectiveness may not be appropriate. However, these results should not be interpreted as a reason to completely abandon student course evaluations. There are good reasons to conduct student course evaluations, but the interpretation and use of the information needs to be carefully scrutinized. Even if student evaluations are biased by achievement, they still may contain helpful information for both formative use and student motivation. The formative use of student evaluations can benefit both the faculty member and future course offerings. Regarding the formative use of student evaluations, Barnett and Matthews found that over 97% of schools and colleges of pharmacy surveyed stated that faculty members used student evaluations for selfimprovement and continued development of courses. 2 This formative use of students' course evaluations may be the most appropriate.
Another reason to use student course evaluations, even if they are biased by achievement, relates to student motivation. Greenwald and Gillmore likened the relationship to the patient's evaluation of a physician's bedside manner. 21 A physician's bedside manner does not determine his or her absolute worth as a physician, but it may be a good predictor of a patient's likelihood to return for follow-up visits and adhere to the physician's recommendations. Similarly, student course evaluations may reflect a student's willingness to attend class, do the assigned coursework, study the course materials, etc, which should have resulted in better student performance in the course.
From a simplicity standpoint, few assessment methods can match student evaluations. This is likely the reason 100% of schools and colleges of pharmacy use student evaluations, while only half use peer evaluation of classroom teaching, less than 20% use faculty selfappraisal, and less than 3% use all other methods surveyed. 2 Based on our findings, schools and colleges of pharmacy that do not use methods other than student evaluations should consider the incorporation of peer, administrative, and self-and/or expert evaluation into the faculty evaluation protocol as additional assessment tools. The utilization of multiple methods of assessment may provide more valid assessments, albeit at the cost of additional time and money. There are at least 3 limitations to applying the results of this study to other schools and colleges of pharmacy. The first limitation is this investigation used a convenience sample at one private school of pharmacy. However, the sample size for this study was relatively large: 5,399 individual student course evaluations for 138 course offerings were analyzed, and the correlation between students' expected grades and course evaluations scores was highly significant (P < 0.001).
The second limitation is that course assessment rather than teacher assessment was the dependent variable in this study. The instrument queried students about the course effectiveness, and not specific questions about the instructor's effectiveness (instructor's accessibility, helpfulness, teaching style, ability to explain difficult material, etc.); therefore, one may not generalize responses on course evaluations to instructor effectiveness.
Finally, the instruments used for course evaluations vary among schools and colleges of pharmacy, and only a single instrument was evaluated in this study (Appendix 1). Thus, it may be difficult to generalize these results to other schools and colleges of pharmacy whose course evaluation instrument may differ significantly.
CONCLUSIONS
Because student course evaluations are commonly used in schools and colleges of pharmacy it is imperative that we understand the factors that influence students' course evaluations. In this study, students' grade expectations and actual grades had a strong positive correlation with the students' evaluations of the courses. Therefore, it is essential for schools and colleges of pharmacy to evaluate the proper and improper use of students' course evaluations. The formative use of course evaluations, and the use of additional methods of evaluation are encouraged. To confirm these results and answer the questions raised, these findings should be evaluated at other schools and colleges of pharmacy.
